Mechanism of enhancement of the antiviral action of interferon against herpes simplex virus-1 by chloroquine.
Using double immunofluorescence, we have shown previously that interferon (IFN) treatment inhibits the transport of herpes simplex virus-1 (HSV-1) gD from the Golgi complex to the plasma membrane in the virus infected and gD cDNA transfected LMtk-cells. In the present study, we quantitated the gD protein on the cell surface and localized the gD protein in the trans-Golgi network (TGN). The results showed 10-fold less fluorescence for the gD protein on the cell surface in IFN-treated LMtk-cells. Subcellular fractionation studies demonstrated that gD was associated with TGN-enriched membranes. Gold labeling for DAMP distribution using electron microscopy showed that IFN raised the pH of TGN. IFNs induced alkalinization of TGN may be related to the block in the transport of HSV-1 gD. Earlier we reported that a subeffective dose of chloroquine (CHL) or IFN does not change the pHi. However, both CHL and IFN together raise the pHi significantly. To study the biologic significance of the finding, the effect of these subeffective doses of IFN and CHL on the antiviral activity and the transport of the gD protein was studied. Results suggested that CHL enhance the antiviral activity of IFN against HSV-1 and concomitantly increase the inhibition of HSV-1 gD transport. This IFN-induced increase in pHi of the TGN may also explain the inhibitory effect of IFN reported on the terminal steps of some of the enveloped viruses.